• Patients with autoimmune thyroiditis showed positive antinuclear antibodies. In this study, we found patients with anti-Ro/SS-A positivity. In a disease with female predominance, this is very important, because autoantibodies may cross the placenta in pregnant women and cause neonatal lupus with a risk of congenital heart block, independently of the diagnosis of a background disease.
mean age 45.3 ± 14.2) had determination of ANA by immunofluorescence, using hep-2 cells as substrate, extractable nuclear antigen profile by ELISA kits and RF by latex agglutination. Epidemiological and treatment profiles were obtained through chart review. These patients were followed for the mean period of 5 years, between 2010 and 2015. Results: Positive ANA was found in 17.5% (27/154) of the patients: anti-Ro/SS-A in 4/154 (2.5%); anti-RNP in 4/154 (2.5%), and anti-La/SS-B in 3/154 (1.9%). None had anti-Sm antibodies. RF was detected in 12/154 (7.7%) of ATD patients and was more common in older individuals (p = 0.007). There was a positive association between the presence of RF and ANA (p = 0.03; OR 3.89; 95% CI 1.1-13.3). None of the patients with positive autoantibodies developed clinical rheumatic diseases during the period of observation. Conclusion: We found rheumatic autoantibodies in
Introduction
Autoimmune thyroid diseases (ATD) are among the most common autoimmune diseases in humans and are often described as the prototypic single-organ directed autoimmune disease [1] . They include disorders such as Graves' disease (GD) and chronic lymphocytic thyroiditis, also referred to as Hashimoto disease (HT) [1] . These 2 diseases have a considerable overlap in the clinical presentation [1] . In these disorders, several autoantibodies against thyroid antigens such as thyroid peroxidase antibody, thyroglobulin antibody, and anti-TSH-receptor antibody are identified. In addition, non-organ specific autoantibodies such as antinuclear antibodies (ANA) and rheumatoid factor (RF), considered to be the hallmark of rheumatic diseases, may be present [2] .
ATD are frequently seen in association with rheumatic diseases such as rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), and Sjögren's syndrome (SS) [3] . Therefore, finding an autoantibody such as ANA or RF in an ATD patient may warrant further investigations. The differential diagnosis is further complicated by the fact that individuals with ATDs may have articular complaints [4] .
ANA and RF are not specific for rheumatic diseases. A wide range of drug-induced, infectious and neoplastic situations may have these autoantibodies without any special significance [5] . When they also appear in other autoimmune non-rheumatic syndromes there is always a question of whether these autoantibodies are merely a serological finding or whether they are markers of an associated preclinical rheumatic disorder. It is well known that ANA and RF may predate the appearance of SLE and RA, respectively, for many years [6, 7] . In this prospective study, we determined the frequency of ANA and RF in a cohort of patients with ATD as well as the development of rheumatologic disease over a 5-year period.
Methods
This study was approved by the Local Committee of Ethics in Research and all participants signed a written consent. It included 154 patients with ATD (70 HT and 84 GD). This is a sample that comprised all ATD patients from a single Endocrinology Outpatient Clinic from a tertiary hospital, that came for regular consultation during the year 2010 and that were included according to appointment order and willingness to participate in the study. Patients with a previous diagnosis of rheumatic disorders were excluded. HT was defined based on the presence of thyroid autoantibodies more than 2 times the upper normal value and thyroid ultrasound evaluation showing reduced echogenicity compatible with thyroiditis, with or without hypothyroidism. GD was defined by clinical symptoms and laboratorial tests (TSH and free T4) of hyperthyroidism. Treatment for thyroid disease was required in 92.2% of these patients.
All subjects completed a structured questionnaire for epidemiologic data, presence of arthralgias, and current medical treatment. TSH and free T4 were measured by chemiluminescence assays; normal TSH value varied between 0.3 and 4.0 mIU/L and free thyroxine between 4.5 and 12 μg/dL.
Ten mL of venous blood were drawn, aliquoted, and preserved at -80 ° C until ANA and RF tests were done. All the samples were screened for ANA by indirect immunofluorescence on hep-2 cells, using a commercially available kit ANA hep-2 (Wama Diagnósti-ca, São Paulo, Brazil), as recommended by the manufacturer. A titer of 1: 80 or higher was considered to indicate ANA positivity. The fluorescence patterns were interpreted as fine speckled, coarse speckled, homogeneous, peripheral, centromeric, nucleolar, and cytoplasmic patterns.
Only samples with positive ANA tests were assessed by ELISA for antibodies against extractible nuclear antigens (ENA; SS-A/ Ro, SS-B/La, Sm, RNP, Jo-1 and Scl-70), using individual ENA kit (Orgentec ® , Mainz, Germany) for detection and confirmation of the test. The cut-off level was set at 10 U/mL, as recommended by the manufacturer.
All the samples were also tested to IgM-RF, measured by latex agglutination assay (BioSystems, S.A., Barcelona, Spain). Values ≥8 UI/mL were considered positive, as recommended by the manufacturer.
After data collection, ATD patients were clinically followed every 6 months for the development of any rheumatic disease for the period between 2010 and 2015.
The results were collected in frequency and contingency tables. Comparison of nominal data was done by Fisher's exact test and of numerical data by Mann-Whitney (non-parametric data) and unpaired t test (parametric data). The adopted significance was 5%. Table 1 shows the main characteristics of the ATD population studied. In the control group, 90% were females (p = 0.94) and the mean age was 47.2 ± 12.3 years (p = 0.11). In this sample, the median TSH was of ANA was present in 27/154 (17.5%) patients, with titers from 1/80 to 1/320. In the ANA-positive patients, 14/27 (51.8%) had dense fine speckled pattern and 13/27 (48.1%) had coarse/fine speckled pattern. The study of ENA profile revealed that in the sample of ANA-positive patients, 4/27 (14.8%) were anti-RNP positive; 4/27 (14.8%) were anti-Ro/SS-A positive and 3/27 (11.1%) presents anti-La/SS-B positive. All anti-La/SS-B positive patients were also positive for anti-Ro/SS-A. Anti-Sm antibody was not detected. AntiRo/SS-A and anti-RNP were both present in 4/154 (2.5%) and anti-La/SS-B in 3/154 (1.9%). All but one ANA-positive patient were females. Rheumatoid factor was found in 12/154 (7.7%) of ATD patients, in titers ranging from 8 to 1,280 UI/mL.
Results

Description of Data
All patients with ANA, ENA or RF positive tests were followed every 6 months for the mean period of 5 years, and none of these patients developed rheumatic disorders. Table 2 shows the comparisons between subjects who tested positive and negative for either ANA or RF. ANA-positive patients had also more positive RF than those ANA-negative (18.5 vs. 5.5%; p = 0.03; OR 3.89; 95% CI 1.13-13.39). Subjects with positive ANA were more likely to have positive RF compared to ANA-negative subjects. Those with RF positivity were older and were more likely to be smokers. Similar findings were also observed in patients with GD (Table 3) .
Comparison of Autoantibody-Positive and -Negative Patients
Discussion
In our ATD sample, a prevalence of 17.5% ANA positivity was found. A previous study by Lazurova et al. [8] showed a higher prevalence of ANA (45%), in an ATD sample with mainly HT (80% of their sample); Segni et al. [2] found a prevalence of 71% of ANA positivity in children with ATD, of which 92% had HT. Our results are lower than those previously described; however, our sample had a high incidence of GD (more than half of the sample). We took the precaution of excluding patients with prior diagnosis of rheumatic diseases that are considered to be more common in ATD patients and could cause positivity for this autoantibody.
It is worthwhile to note that almost half of the positive sample had a dense fine speckled pattern. ANA with dense fine speckled pattern (DFS70) results from autoantibodies binding to the ubiquitously expressed protein called lens epithelium-derived growth factor or p75 or psip1 gene product. This antibody is frequently found in normal population (up to 22%), lacks association with a specific disease group and has a negative relationship with systemic autoimmune rheumatic diseases, even when in high titers [9, 10] . On the contrary, in the other half of ANA-positive patients the pattern was fine or coarse speckled and about 15% of them were positive for anti-Ro/SS-A. Morita et al. [11] did not find anti-Ro/SS-A in their 50 patients with autoimmune thyroid disease, but Tektonidou et al. [12] found a prevalence of 10% of anti-Ro/SS-A positivity, and Elnady et al. [13] , a positivity of 14.8% in their sample. Finding of anti-Ro/SS-A positivity in a disease with female predominance is very important, as this autoantibody may cross the placenta barrier in pregnant women and cause neonatal lupus with a risk of congenital heart block, independently of the diagnosis of a background disease [14] . Most mothers of babies born with neonatal lupus do not have SLE or another autoimmune disease, just the autoantibody [15] . Neonatal lupus accounts for 90-95% of cases of congenital heart block occurring in utero or in the neonatal period [14, 15] . As this is a serious situation that may be prevented by glucocorticoid administration to the mother [14] , it would be interesting to propose ANA screening (and further search for anti-Ro/SS-A) in ATD patients who became pregnant, to avoid this complication. In our study, all anti-Ro-positive patients were females.
No patient with ATD and positive ANA developed rheumatologic disease during the 5 years of observation. A study on 168 ATD patients from Greece identified 35% as ANA-positive, of which 9% of them fulfilled the criteria for Sjögrens' diagnosis and 3.4% for SLE [12] . However, this was a study with a different design from the present study, as these authors did not exclude patients with prior diagnosis of rheumatic disease from their sample. In contrast to our findings, Elnady et al. [13] followed HT patients with non-organ specific autoantibodies for 2 years and found that almost 1/3 developed rheumatic disease; anti-dsDNA and RF were the most significant predictors of disease occurrence. Differences in the ethnic background of the studied sample may explain some of these discrepancies as both ATD and rheumatic diseases are influenced by genes such as MHC class 2, CTLA4, and PTPN22 [16] . On the contrary, corroborating our findings, a study by Petri et al. [17] , on 26 patients with Hashimoto's thyroiditis and 26 patients with GD detected 46.2% ANA positivity but could not associate this autoantibody to subclinical systemic autoimmune disease. The presence of RF was detected in 7.7% of our subjects and showed a positive association with older age and cigarette smoking. Association of this autoantibody with older age was also observed in the normal population [18] 
